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Description 

The present invention relates to compositions for 
the topical administration of drugs, especially such com- 
positions having enhanced penetration of the drug 
through the skin. 

Because of the accessibility and large area of the 
skin, it has Icng been considered a proiTiiSinQ rcute lur 
the administration of drugs, whether dermal, regional, 
or systemic effects are desired. 

The advantages of the topical route of drug admin- 
istration include: avoidance of the risks and inconven- 
ience of parenteral treatment; avoidance of the variable 
absorption and metabolism associated with oral treat- 
mentTcontinuity^fcirug administration, permitting use 
of pharmacologically active agents with short biological 
half -lives; potential reduction of gastrointestinal irritation 
in systemic administration; and treatment of curtaneous" 
manifestations of diseases usually treated systemically 

However, the impermeability of skin is well-known, 
serving as a barrier to ingress of pathogens and toxic 
chemicals, and egress of physiologic fluids. This imper- 
meability is the result of normal physiologic changes in 
developing skin. A typical cell in the epidermis is formed 
in the basal layer. It typically takes approximately thirty 
(jawe f^;- a ^eil to mi'^rats from the basa! la^er of the 
dermis to sloughing off and discarding at the outer lay- 
ers of the stratum corneum. As the cell migrates 
outward from the basal layer, it progressively keratinizes 
until it is relatively impermeable. The result is the stra- 
tum corneum, an extremely thin surface layer (10 
microns) with substantial barrier properties. The cell 
envelopes of the cells in the stratum corneum tend to be 
mainly polar lipids, such as ceramides. sterols, and fatty 
acids while the cytoplasm of stratum corneum cells 
remains polar and aqueous. Despite the close packing 
of the cells, some 15% of the stratum corneum is inter- 
cellular and. generally, lipid based. It is generally recog- 
nized that over the very short term, penetration occurs, 
through the hair follicles and the sebaceous apparatus; 
long-term penetration occurs across cells (non-polar 
route). Poor penetration of many drugs across the epi- 
dermal lipid barrier has. until now. frustrated attempts to 
deliver clinically significant doses of many drugs by the 
topical route. 

One route of internal delivery of drugs is by 
transdermal administration. Transdermal administration 
of drugs can be used in many instances to achieve ther- 
apeutic levels of the drugs in the systemic circulatory 
system, as well as for more localized internal dosing of 
drugs. Where such therapeutic levels of drugs can be 
achieved by transdermal administration, several poten- 
tial advantages exist over other routes of administration. 
Sustained systemic delivery of drug controlled at thera- 
peutic but beiow toxic levels over long periods of time 
with a single continuous application is often an advan- 
tage of transdermal drug administration. Potential con- 
tamination of internal tissues with undesired foreign 



^ substances oT~microbesr^often^associated ~ with 
parenteral administration of drugSj^ is .avoided with 
transdermal drug administration. Oral administration of 
many drugs is undesirable or unfeasible because the 

5 drug decomposes in the harsh environment of the gas- 
trointestinal tract, lacks sufficient absorption from the 
gastrointestinal tract, or causes gastrointestinal upset or 
tissue da.mage in the gastrointestinal tract- First-pass 
metabolism of orally administered drugs can increase 

10 the dosage required to achieve therapeutic levels and 
thereby increase undesirable side effects either from 
the primary drug or the metabolites. Maintenance of 
uniform, optimal systemic levels of drugs for long peri- 
ods of time is often difficult through oral administration. 
"75 — Such-problems-can-often-be-reduced-or-avoided-by 
transdermal drug administration. 

Despite the substantial potential advantages for 
transdermal administration of drugs, relatively few drugs 
are so administered. The skin is a formidable barrier to 

20 the passage of most drugs. It is often necessary to pro- 
vide a composition containing a skin penetration 
enhancing vehicle in order to provide sufficient transder- 
mal penetration of the drug to achieve therapeutic levels 
of the drug at the target internal tissue. A number of skin 

25 penetration enhancing vehicles for drugs have been dis- 
closed, including thase in the following raferences: US- 
A-3.536,816 issued to Kellner on October 27. 1970; US- 
A-4,006.2 18 issued to Sipos on February 1, 1977; US- 
A-4, 124.720 issued to Wenmaekers on November 7. 

30 1978; US-A-4, 126.681 issued to Roller on November 
21. 1978; US-A-4.299,826 issued to Luedders on 
November 10. 1981 ; US-A-4.305.936 issued to Klein on 
December 15, 1981; US-A-4.309.414 issued to Inagi, 
Muramatsu & Nagai on January 5, 1982; US-A- 

35 4.338,306 issued to Kitao & Nishimura on July 6. 1982; 

- US-A-4.442,090 issued to Kakeya. Kitao &^Nishimura 
on April 10, 1984; US-A-4.485.033 issued to Kitao & 
Nishimura on November 27. 1984; US-A-4,537.776 
^ issued to Cooper on August 27.-1985; US-A-4.552,872 

40 issued to Cooper. Loomans & Fawzi on November 12, 
1985; US-A-4,557.934 issued to Cooper on December 
10. 1985; US-A-4,573.995 issued to Chen. Chun & 
Enscore on March 4. 1986; US-A-4.626.539 issued to 
Aungst & DiLuocio on December 2. 1986; US-A- 

45 4,637,930 issued to Konno. Kawata. Aruga. Sonobe & 
Mitomi issued January 20. 1987; US-A-4,695.465 
issued to Kigasawa. Ohtani, Tanaka & Hayashida on 
September 22, 1987; EP-A-O.043.738 of The Procter & 
Gannble Company in the names of Wickett, Cooper & 

50 Loomans, published on June 13 1982; EP-A-0.095.813 
of The Procter & Gamfc>le Conpany in the name of 
Cooper, published December 7. 1983; PCT Interna- 
tional Patent Application No. WO 87/03490 of Key Phar- 
maceuticals, Inc. in the names of Bodor and Loftson, 

55 published on June 18. 1987; Washitake, M.. T Anmo. I. 
Tanaka. T Arita & M. Nakano, "Percutaneous Absorp- 
tion of Drugs from Oily Vehicles". Journal of Pharma- 
ceutical Sciences. Vol. 64. No. 3 (March. 1975). pp. 397- 



2 



3 



EP 0 608 322 B1 



4 



40 iy Shahir V,7&^ri:rZatzr"Eff FofmuIatiorTFa^ 
tors on Penetration^of Hydrocortisone_through_ Mouse. 
Skin^ Journal of PharmaceiJtical Sciences, voi. 67. No. 
6 (June, 1978). pp. 789-792: Cooper, E.R., "Increased 
Skin Permeability for Lipophilic Molecules", Journal of 
Pharmaceutical Sciences. Vol. 73, No. 8 (August, 
1984). pp. 1153-1156: Aungst, B.J.. N, J. Rogers & E. 
Shefter, "Enhancement of Naloxone Penet'-ation 
through Human Skin Jn Vitro Using Fatty Acids, Fatty 
Alcohols, Surfactants, Sulfoxides and Amides", Interna- 
tional Journal of Pharmaceutics. Vol. 33 (1986), pp. 
225-234; Green. P.G., & J. Hadgraft, "Facilitated Trans- 
fer of Cationic Drugs Across a Lipoidal Membrane by 
Oleic Acid and Laurie Acid", International Journal of 
PharniacetitiCSrVolr37(July.Tl987)rppr251--255rEP-A^ 
0,395,282 relates to aqueous acidic solutions which are 
thickened by cationic polymers formed from a water-sol- 
uble cationic ethyl en eically unsaturated monomer or 
blend of monomers that includes a polyethyleneically 
unsaturated crossi inking agent. However there is no 
mention in this document of the incorporation of such 
polymers into topical pharmaceutical compositions hav- 
ing enhanced penetration through the skin. 

It is an object of the present invention to provide 
novel compositions for enhancing the in penetration of 
drugs. 

It is a further object of the present invention to pro- 
vide such compositions which provide sufficient skin 
penetration enhancement to achieve therapeutic levels 
of the drugs in target internal tissues. , 

It is a further object of the present invention to pro- 
vide such compositions with low dermal irritation, espe- 
cialjy in compositions requiring a low- pH,- . - - - 

It is a still further object of the present invention to 
provide such compositions having good stability and 
good cosmetics. . - . _ _ „ 

According to the present invention there is provided 
a topical pharmaceutical composition having enhanced 
penetration through the skin characterized in that it 
comprises: 

(a) a safe and effective amount of a pharmaceutical 
active selected from anti-acne drugs, non-steroidal 
anti inflammatory drugs, steroidal anti-inflammatory 
drugs, sunless tanning agents, sunscreen agents, 
wound healing agents, sWn bleaching or lightening 
agents, antihistaminic drugs, antitussive drugs, 
antipruritic drugs, anticholinergic drugs, anti-emetic 
and antinauseant drugs, anorexic drugs, central 
stimulant drugs, antiarrhythmic drugs, p-adrenergic 
blocker drugs, cardiotonic drugs, antihypertensive 
drugs, diuretic drugs, vasodilator drugs, vasocon- 
strictor drugs, anti-ulcer drugs, anesthetic drugs, 
antidepressant drugs, tranquilizer and sedative 
drugs, antipsychotic drugs, antimicrobial drugs, 
antineoplastic drugs, antimalarial drugs, muscle 
relaxant drugs, antispamadic drugs, antidiarrheal 
drugs and bone-active drugs and mixtures thereof; 
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"(b) from 0:l%"to"10:0%"of a high nnolecular weight 
crosslinked . caticxiic polymer of the formula^ 
(A)i(B)n,(C)n wherein (A) is a dialkylaminoalkyi acr- 
ylate monomer or its quaternary ammonium or acid 
addition salt. (B) is a dialkylaminoalkyi methacr- 
ylate monomer or its quaternary ammonium or acid 
addition salt, (C) is a monomer having one carbon- 
carbon double bond. I is an integer of 0 or greater, 
m is an integer of 1 or greater, and n is an integer of 
0 or greater, wherein said polymer contains a 
crossiinking agent. 

In further embodiments the crosslinked cationic 
polymer is of the formula wherein (C) is acrylamide. 

T5 th~further~embodiments-the-aosslinked-cationic 

polymer is of the formula wherein (C) is acrylamide and 
I is zero. 

In yet further embodihients the crosslinked cationic 
polymer is a homopolymer wherein both I and n are 
20 zero. 

All concentrations and ratios herein are by weight of 
total composition and all measurements are at 25° C, 
unless otherwise specified. 

The present invention irtvolves compositions com- 

25 prising certain.spedfic.cationic polymers which may be 
applied topically to the skin and which result in improved 
transdermal penetration of the drugs through the skin. 
These compositions also have a high solvent tolerance, 
i.e., high level of solvents such as alcohol and other 

30 water-soluble components which may be necessary to 
solubilize the active can be included in the composi- 
tions. 



35 



Drug Active 



The compositions of tiie present invention comprise. 
a safe and effective amount of a drug active. The phrase 
"safe and effective amount", as used herein, means an 
amount of a drug high enough to significantly positively 

40 nnodify the condition to be treated, but low enough to 
avoid serious side effects (at a reasonable benefit/risk 
ratio), witiiin the scope of sound medical judgement. A 
safe and effective amount of tiie drug will vary witii tiie 
specific drug, the ability of the composition to penetrate 

45 the drug tinrough the skin, the amount of composrtion to 
be applied, the particular condition being treated, the 
age and physical condition of the patient being treated, 
tine severity of the condition, the duration of the treat- 
ment, the nature of concurrent therapy, and like factors. 

50 The drug compourxls present in the conpositions 
of the present invention preferably comprise from about 
0.1% to about 20% by weight of tiie compositions, more 
preferably from about 0.1% to about 10%. and most 
preferably from about 0.1% to about 5%. Mixtures of 

55 drug actives may also be used. 

Useful drug actives in the compositions of tiie 
present invention include anti-acne drugs. Anti-acne 
drugs preferred for use in the present invention include 
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"the~keratolytics~such"as"salicylic"acidrsuIfur 
glycolic,„ pyruvic acid._ urea,_ resorcinol. and_ N -acetyl- 
cysteine; retinoids such as retinoic acid arKi its d riva- 
tives (e.g., cis and trans); antibiotics and antimicrobials 
such as benzoyl peroxide, octopirox, erythromycin, zinc, 
tetracyclin, triclosan, azelaic acid and its derivatives, 
phenoxy ethanot and phenoxy proponol, ethylacetate, 
clindamydn and meclocydine; sebostats such as flavi- 
noids; alpha and beta hydroxy acids; and bile salts such 
as scymnol sulfate and its derivatives, deoxycholate. 
and cholate. Preferred for use herein is salicylic acid. 

Useful drug actives in the compositions of the 
present invention include non-steroidal anti -inflamma- 
tory drugs (NSAIDS). The NSAIDS can be selected 
from thefcllowingcategoriesipropionicacid derivatives;" 
acetic acid derivatives; fenamic acid derivatives; biphe- 
nylcarboxylic acid derivatives; and oxicams. All of these 
NSAIDS are fully described in the US-A-4.985,459 to 
Sunshine et al.. issued January 15, 1991. Most pre- 
ferred are the propionic NSAIDS including but not lim- 
ited to aspirin, acetaminophen, ibuprofen, naproxen, 
benoxaprofen, flurbiprofen, fenoprofen. fenbufen, keto- 
profen, indoprofen, pirprofen, carprofen. oxaprozin. 
pranoprofen, miroprofen. tioxaprofen, suprofen, almino- 
profen, ttaprofenic acid, fluprofen and bucloxic acid. 
Also useful are the steroidal anti-lrrflammatory* drugs 
including hydrocortisone and the like. 

Useful drug actives in the compositions of the 
present invention include antihistaminic drugs. Arrtihis- 
taminic drugs preferred for inclusion in compositions of 
the present invention include pharmaceutically-accept- 
abte salts of chlorpheniramine, triprolidine, diphenhy- 
dramine, doxylamine. pyriiamine.. phenindamine, 
promethazine, cyproheptadine, azatadine. clemastine, 
carbinoxamine, tripelennamine, terfenadine, dexchlo- 
rpheniraminer brompheniramine, chlorcyclizine. diphe- 
nylpyraline, pheniramine and phenyltoloxamine, and 
mixtures thereof. 

Useful drug actives in the compositions.. of the 
present invention include antitussive drugs. Antitussive 
drugs preferred for inclusion in connpositions of the 
present invention include pharmaceutically-acceptable 
salts of dextromethorphan, codeine, caramiphen and 
carbetapentane. 

Useful drug actives in the compositions of the 
present invention include antipruritic drugs. Antipruritic 
drugs preferred for inclusion in compositions of the 
present invention include pharmaceuticaliy-acceptable 
salts of methdilizine and trimeprazine. 

Useful drug actives in the compositions of the 
present invention include anticholinergic drugs. Anti- 
cholinergic drugs preferred for inclusion in compositions 
of the present invention include pharmaceutically- 
acceptable salts of scopolamine, atropine, homatropine. 
levodopa, dicyclomine, hyoscyamine, procyclidine, tri- 
hexyphenidyl and ethopropazine. 

Useful drug actives in the compositions of the 
present invention include anti-emetic and antinauseant 
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"drugsrAnti-emetic and antinauseant drugs preferred for 
inclusion in compositions of the present irtvention 
include pharmaceutically-acceptable salts of cyciizine, 
meclizine, chlorpromazine, buclizine, metoclopramide. 
prochlorperazine and trimethobenzamtde. 

Useful drug actives in the compositions of the 
present invention include anorexic drugs. Anorexic 
drugs preferred for inclusion in conpositions of the 
present invention include pharmaceutically-acceptable 
salts of benzphetamine, phentermine. chlorphenter- 
mine, fenfluramine, diethylpropion and phendimetra- 
zine. 

Useful drug actives in the compositions of the 
present invention include central stimulant drugs. Cen- 
-tral-stimulant-drugs-preferred-fbr-inciusion-in-composi--" 
tions of the present invention include pharmaceutically- 
acceptable salts of amphetamine, methamphetamine, 
dextroamphetamine and methylphenidate. 

Useful drug actives in the compositions of the 
present invention include antiarrhythmic drugs. 
Antiarrhythmic drugs preferred for inclusion in composi- 
tions of the present invention include pharmaceutically- 
acceptable salts of propranolol, procainamide, dis- 
opyramide, quinidine, encainide, flecanaide, mexiletine 
and tocainide. Other antiarrhythmic drugs preferred for 
inclusion in compositions of the present invention 
include pharmaceutically-acceptable salts of the quini- 
dine derivatives disclosed in US-A-4,716,171 issued to 
Jarreau and Koenig on December 29. 1987. Highly pre- 
ferred compounds included in this class include phar- 
maceutically-acceptable salts of 3S-hydroxy- 1 0. 1 1 - 
dihydroquinidine, 3R-hydroxy-10,1 l^lihydroquinidine, 
3R-hydroxy-O-acetyl-10,l1-dihydroquinidine, and 3S- 
hydroxy-O-acetyl-1 0. 1 1 -dihydroquinidine. especially 
3S-hydroxy- 1 0. 1-1 -dihydroquinidine 

Useful- drug actives in the compositions of the 
present invention include p-adrenergic blocker drugs, p- 
Adrenergic blocker drugs preferred for inclusion in com- 
positions, of the present invention-include pharmaceuti- 
cally-acceptable salts of metoprotol, acebutoloi. 
betaxold , labetalo! and timolol. p-Adrenergic blocker 
drugs more preferred for inclusion in connpositions of 
the present invention include metoprolol tartrate, acebu- 
toloi hydrochloride, betaxolol hydrochloride, labetalol 
hydrochloride and timolol maleate. 

Useful drug actives in the conTpositions of the 
present invention include cardiotonic drugs. Cardiotonic 
drugs pretended for inclusion in compositions of the 
present invention include pharnnaceutically-acceptabie 
salts of milrinone, amrtnone artd dobutamine. Other car- 
diotonic drugs preferred for inclusion in connpositions of 
the present invention include pharmaceutically-accept- 
able salts of 14-amino steroid derivatives, some of 
which are disclosed in US-A-4,325,879, US-A- 
4.552.868 and US-A-4.584,289. issued to Jarreau and 
Koenig on April 20, 1982, November 12, 1985 and April 
22, 1986, respectively. 

Useful drug actives in the compositions of the 
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"present! nvention"include"antihypertensive"drugs~Anti~ 
hypertensive drugs preferred for inclusion in composi- 
tions of the present invention include pharmaceutically- 
acceptable salts of enalapril. clonidine, hydralazine, 
minoxidil (which is also a hair growth stimulator drug), 
guanadrel, guanethidine, guanfadne. mecamylamine, 
methyldopate. pargyline, phenoxybenzamine and pra- 
zosin. 

Useful drug actives in the compositions of the 
present invention include diuretic drugs. Diuretic drugs 
preferred for inclusion in compositions of the present 
invention include pharmaceutically-acceptable salts of 
amiloride and hydrochlorothiazide. Diuretic drugs more 
preferred for inclusion in compositions of the present 
-inventioninclude-amiloride'hydrochtoride: 

Useful drug actives in the compositions of the 
present invention include vasodilator drugs. Vasodilator 
drugs preferred for inclusion in compositions of the 
present invention include pharmaceutically-acceptable 
salts of diltazem, amiodarone, isoxsuprine, nylidrin, 
tolazoline and verapamil. 

Useful drug actives in the compositions of the 
present invention include vasoconstrictor drugs. Vaso- 
constrictor drugs preferred for inclusion in compositions 
of the present invention include pharmaceuticatly- 
acceptable salts' of dihydroergotamine; ergotarr.ine arid * 
methysergide. 

Useful drug actives in the compositions of the 
present invention includes anti-ulcer drugs. Anti-ulcer 
drugs preferred for inclusion in compositions of the 
present invention include pharmaceutically-acceptat^e 
salts of ranitidine and cimetidine. 

Useful drug actives in the compositions of the 
present invention include include anesthetic drugs. 
Anesthetic drugs preferred for inclusion in compositions 
of the present- invention include pharmaceutically- 
acceptable salts of lidocaine, bupivacaine, chlorpro- 
caine, dibucaine. etidocaine. mepivacaine, tetracaine, 
dyclonine. hexylcaine.. -procaine,- .cocaine, ketamine, 
pramoxine and phend. 

Useful drug actives in the compositions of the 
present invention include antidepressant drugs. Antide- 
pressant drugs preferred for inclusion in compositions of 
the present invention include pharmaceutically-accept- 
able salts of imipramine. desipramine. amitriptyline, 
nortriptyline, protriptyiine, doxepin. maprotiline. 
phenelzine, tranylcypromine, trazodone and trimi- 
pramine. 

Useful drug actives in the compositions of the 
present invention include tranquilizer and sedative 
drugs. Tranquilizer and sedative drugs preferred for 
inclusion in compositions of the present invention 
include pharmaceutically-acceptable salts of chto- 
rdiazepoxide. benactyzine, benzquinamide, f lurazepam, 
hydroxyzine, loxapine and promazine. 

Useful drug actives in the compositions of the 
present invention include antipsychotic drugs. Antipsy- 
chotic drugs preferred for inclusion in compositions of 



then3r«sWit"ihverftidh"ii^ 

able salts of chtorprothixene, f luphenazine. haloperidol, 
n^lindone, thioridazine and trifluoperazine. 

Useful drug actives in the compositions of the 

5 present invention include antimicrobial drugs (antibac- 
terial, antifungal, antiprotozoal and antiviral drugs). Anti- 
microbial drugs preferred for inclusion in compositions 
of the present invention include pharmaceutically- 
acceptable salts of p-lactam drugs, quinolone drugs, 

10 ciprofloxacin, norfloxacin, tetracycline, erythromycin, 
amikacin, triclosan. doxycycline. capreomycin, chlo- 
rhexidine, chlortetracycline, oxytetracycline, clindamy- 
cin, ethambutol, metronidazole, pentamidine, 
gentamicin. kanamycin, lineomycin, methacycline. 
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TnethenamineTminocycline, neomycihTnetilfnicin, paro- 
momycin, streptomycin, tobramycin, miconazole and 
annanfadine. Antimicrobial drugs preferred for inclusion 
in compositions of the present invention include tetracy- 
cline hydrochloride, erythromycin estolate, erythromy- 
cin stearate (salt), amikacin sulfate, doxycycline 
hydrochloride, capreomycin sulfate, chlorhexidine glu- 
conate, chlorhexidine hydrochloride, chlortetracycline 
hydrochloride, oxytetracycline hydrochloride, clindamy- 
cin hydrochloride, ethambutol hydrochloride, metronida- 
zole hydrochloride; pentamidine hydrochloride;^^ 
gentamicin sulfate, kanamycin sulfate, lineomycin 
hydrochloride, methacycline hydrochloride, methen- 
amine hippurate, methenamine mandeiate, minocycline 
hydrochloride, neomycin sulfate, netilmicin sulfate, 
paromomycin sulfate, streptomycin sulfate, tobramycin 
sulfate, miconazole hydrochloride, amanfadine hydro- 
chloride, amanfadine sulfate, triclosan. octopirox, 
parachlorometa xylenol, nystatin, tolnaftate and clotrim- 
azole. 

Useful drug actives in the ^compositions of the 
present invention include antineoplastic drugs. Antineo- 
plastic drugs preferred for inclusion in compositions of 
the present invention include pharmaceutically-accept- 
able salts of bleomycin, daunorubicin, doxorubicin, 
mechlorethamine, procarbazine, quinacrine, tanrx>xifen, 
vinblastine and vincristine. 

Useful drug actives in the compositions of the 
present invention include antimalarial drugs. Antimalar- 
ial drugs preferred for inclusion in compositions of the 
present invention include pharmaceutically-acceptable 
salts of chloroquine, hydroxychloroquine primaquine 
and quinine. 

Useful drug actives in the compositions of the 
present invention include muscle relaxant drugs. Mus- 
cle relaxant drugs preferred for inclusion in composi- 
tions of the present invention include pharmaceutically- 
acceptable salts of cinnamedrine. cyclobenzaprine, fla- 
VQxate, orphenadrine, papaverine, mebeverine, idaver- 
ine, ritodrine, dephenoxylate, dantrolene and 
azumolene. 

Useful drug actives in the compositions of the 
present invention include antispasmodic drugs. Anti- 
spasmodic drugs preferred for inclusion in compositions 
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"of "the presenr~im^tibn~inclucle~~pharrna(^^ 
acceptabte. salts of the compounds disclosed in_ US-A- _ 
3,856,825 issued to Wright, Burch and Goldenburg on 
December 24, 1974. 

Useful drug actives in the compositions of the 
present invention include antidiarrheal drugs. Antidi- 
arrheal drugs preferred for inclusion in compositions of 
the present invention inciude pharmaceuticoliy-accept- 
able salts of loperamide. 

Useful drug actives in the compositions of the 
present invention include bone-active drugs. Bone- 
active drugs prefened for inclusion in compositions of 
the present invention include pharmaceutically-accept- 
able salts of diphosphonate drug compounds and 
phosphonoalKyIphospHihate~cirug compoundsTihciucl" 
ing the prodrug esters thereof. Such compounds are 
disclosed, for example, in US-A-3.683,080 issued to 
Francis on August 8,- 1972; US-A-4. 304. 734' issued to 
Jary, Rihakova & Zobacova on December 8. 1981 ; US- 
A-4,687.768 issued to Benedict & Johnson on August 
1 8, 1987; US-A-4.71 1 ,880 issued to Stahl & Schmitz on 
December 8, 1987; and US-A-4,71 9,203 issued to 
Bosies & Gall on January 12. 1988; copending U.S. pat- 
ent application Serial Nos. 808,584,* of Benedict & Per- 
kins filed December 13, 1985; 945.069*. of Ebetino,- 
Buckingham' & McOsker filed December 19. 1986; 
945,068* of Ebetino & Benedict filed December 19, 
1 986; and 069,666* of Ebetino filed July 6, 1 987; and 
EP-A-0,001,584 of Blum, Hempel & Worms, published 
May 2, 1979; EP-A-0,039,033 published April 11, 1981 ; 
EP-A-0, 186,405 of Benedict & Perkins, published July 
2, 1986; and EP-A-0,243.173 of Oku, Todo, Kasahara, 
Nakam.ura, Kayakiri & Hashimoto, published October 
28. 1987. 

Also useful in the present invention are sunless tan- 
ning agents including dihydroxyacetone, glyceralde- 
hyde. indoles and their derivatives, and the like. These 
sunless tanning agents may also be used in combina- 
tion with conventional sunscreen agents such as those 
disclosed in Segarin, et al., at Chapter VIII, pages 189 
et seq.. of Cosmetics Science and T echnology, as well 
as wound healing agents such as peptide derivatives, 
yeast, panthenol, lamin and Wnetin. 

Other useful skin actives inciude skin bleaching (or 
lightening) agents including but not limited to hydroqui- 
none. ascorbic acid, kojic acid and sodium metabi- 
sutfite. 

Water-Soluble Polymer The polymers useful in the 
present invention are certain cationic polymers. These 
polymers are generally described in US-A-5. 100.660. to 
Hawe etal.. issued March 31. 1992; US-A-4,849,484. to 
Heard, issued July 18. 1989; US-A-4,835,206. to Farrar 

(•Equivalent Applications: USSN 808584 equivalent to 
US Patent 4,902,679; USSN 945069 equivalent to 
US Patent 4,868,164; USSN 945068 equivalent to 
European Patent 0.274.158; and USSN 0695666 
equivalent to European Patent 0.298,553). 



et^~issuea May 30ri 989rUS-A~4:628;078 to"GIdveT 

et al. issued December 9, 1986; 4,599,379.to Flesher et 
al. issued July 8. 1986; and EP 228.868. to Farrar et aL. 
published July 15, 1987. 
5 The compositions of the instant invention comprise 

from 0.1% to 10%, preferably from 0.1% to 7.5%. and 
most preferably from 0.1% to 5% of the polymer. 
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weight materials containing cationic, usually quater- 
nized. nitrogen moieties. These polymers can be char- 
acterized by the general formula: (A)i(B)m(C)n wherein 
(A) is a dtalkytaminoalkyi acrylate monomer or its qua- 
ternary ammonium or acid addition salt. (B) is a 
dialkylaminoalkyi methacrylate monomer or its quater- 
"TiaiYammohiijrTro^ 

having one carbon-carbon double bond, I is an integer 
of 0 or greater, m is an integer of 1 or greater, and n is 
an integer of 0 or greater. The (C) monomer can be 
selected from any of the commonly used monomers. 
Nonlimiting examples of these monomers include ethyl- 
ene, propylene, butylene, isobutylene, eicosene, maelic 
anhydride, acrylamide, methacrylamide, maleic add, 
acrolein, cycohexene. ethyl vinyl ether, and methyl vinyl 
ether. In the cationic polymers of the present invention. 
- (C) is- preferably acrylamide.. . 

In highly prsfsr.fsd smbodl.me.nts, these pQ!ym6.'*s 
also contain a crossl inking agent, which is most typically 
a material containing one or more unsaturated func- 
tional groups. Nonlimiting examples of suitable 
crosslinking agents include those selected from the 
group consisting of methylenebisacrylamides, diallyldi- 
alkyl ammonium halides. polyalkenyl polyethers of poly- 
hydric alcohols, allyl acrylates. vinyloxyalkylacrylates. 
and polyfunctional vinylidenes. Specific examples of 
crosslinking agents useful herein include those selected 
from the group consisting of methylenebisaCTylamide, 
ethylene glycol di-(meth) acrylate. di-(meth)acrylamide, 
cyanomethylacrylate. vinyloxyethylacrylate. viny- 
loxyethylmethacrylate. allyl pentaerythritol; trimethylol-' 
propane diallylether, allyl sucrose, butadiene, isoprene. 
divinyl benzene, divinyl naphthalene, ethyl vinyl ether, 
methl vinyl ether, and ailyl acrylate. Other crosslinkers 
include formaldehyde and glyoxal. Prefen^ed for use 
herein as a cosslinking agent is methylenebisacryla- 
mide. 

When the croslinking agent is present, widely vary- 
ing amounts can be enrtployed depending upon the 
properties desired in the final polymer, e.g. viscosifying 
effect. Without being limited by theory, it is believed that 
incorporation of a crosslinking agent into these cationic 
polymers provides a material that is a more effective vis- 
cosifying agent without negatives such as stringiness 
and viscosity breakdown in the presence of electrolytes; 
The crosslinking agent, when present, can comprise 
from about 1 ppm to about 1000 ppm. preferably from 
about 5 ppm to about 750 ppm, more preferably from 
about 25 ppm to about 500 ppm. even more preferably 
from about 100 ppm to about 500 ppm. and most pref- 
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eraWy from about"250 ppm to about about 500 ppm of 
the total weight of the polymer on a weight/weight basis. 

In one group of embodiments, these cationic poly- 
mers are made from processes which generally require 
polymerisation of a solution containing from about 20% s 
to about 60%. generally from about 25% to about 40%. 
by weight monomer, in the presence of an initiator (usu- 
ally redox or thermal) until the polymerization termi- 
nates. The temperature generally starts low. e.g. 0** to 
95**C. The polymerization can be conducted by forming io 
a reverse phase dispersion of an aqueous phase of the 
monomers into a nonaqueous liquid, e.g. mineral oil and 
the like. 

When the polymer contains acrylamide. the molar 
p"roportio~n~of~a'cryla"mide;~b';^ed"^^ Ts' 
amount of acrylamide, dialkylaminoalkyi acrylate and 
dialkylaminoaJkyl methacrylate, is generally from about 
20% to about 99%. Preferably, the amount of acryla- 
mide is at least 50%. often at least 60% to below about 
95%. All percentages describing the polymer herein are 20 
molar, unless otherwise specified. 

Where monomer A is present, the ratio of monomer 
A: monomer B used in this process, and thus the ratio of 
groups A and B in the final polymer, on a molar basis is 
preferably about 80:20 to about 20:80. In one class. ot. 
processes, the ratio is about 5:95 to 50:50. i.e., the cat- 
ionic monomer is mainly methacrylate. In these proc- 
esses, the ratio is generally being achieved in the range 
of from about 25:75 to about 5:95. 

In another class of processes, the ratio A:B is from 
about 50:50 to about 85:15, the cationic monomers 
being mainly acrylate. Preferably the ratio A:B is about 
60:40 to 85:15. most preferably about 75:25 to 85:15. 

Prefen'ed is where monomer A is not present and 
the ratio of monomer B:monomer C is from about 30:70 
to about 70:30, preferably from about 40:60-to about 
60:40 and most preferably from alxjut 45:55 to about 
55:45. 

The polymerisation is preferatrfy conducted urxJer 
known conditions such that the polymers are water sol- 
uble and have a high molecular weight, generally about 
1 million, for instance up to 30 million. The intrinsic vis- 
cosity, measured in molar sodium chloride solution at 
25* C„ is generally above 6, for instance from 8 to 14. 

A cationic polymer useful herein is one conforming 
to the general structure (A)i(B)m(C)n wherein I is zero, B 
is methyl quaternized dimethylaminoethyl methacrylate. 
the ratio of B:C is about 45:55 to about. 55:45, and the 
optional crosslinking agent is methylenebisacryl amide. 
This polymer which has the proposed CTFA designa- 
tion, Polyquaternium 32 and Mineral Oil. is commer- 
cially available as Salcare SC92 from Allied Colloids 
Ltd. (Norfolk, VA). 

Alternatively in another group of preferred enribodi- 
ments, these cationic polymers do not contain the acry- 
lamide monomer, that is, n is zero. In these polymers 
the (A) and (B) monomer components are as described 
above. An especially preferred group of these non-acry- 



~lamidCl:'ontaihing~polyi^^ 
zero. In this instance the polymer is^ essentially a 
homopolymer of a dialkylaminoalkyi methacrlyate mon- 
omer or its quaternary ammonium or add addition salt. 
These diakjyiaminoalkyi methacrylate copolymers and 
homopolymers preferably contain a crosslinking agent 
as described above. 

A cationic hcmopolymsr useful herein is one con- 
forming to the general structure (A)|(B)j„(C)n wherein I is 
zero, B is methyl quaternized dimethylaminoethyl meth- 
acrylate, n is zero, and the crosslinking agent is methyl - 
enebisacrylamide. This polymer, which does not as yet 
have a CTFA designation, will be referred to herein as 
crosslinked methyl quaternized dimethylaminoethyl 
"inethacrylate"a"ndTniheraroirThis"polymeris"Commer- 
cially available as Salcare SC95 from Allied Colloids 
Ltd. (Norfolk. VA). 

Vehicle The compositions of the present invention 
are used along with pharmaceutically-acceptable car- 
rier (or vehicle) components. The term "pharmaceuti- 
cally-acceptatjle carrier components", as used herein, 
means compatible solid or liquid filler diluents which are 
suitable for administration to a human or lower animal. 
The term "compatible", as used herein, means that the 
component&.are. capable oi being, commingled- with the- 
drug compounds, and other components of the compo- 
sitions of the present invention, in a manner such that 
there is no interaction which would substantially reduce 
the pharmaceutical efficacy of the compositions of the 
present invention under ordinary use situations. 

Pharmaceutically-acceptable carrier components 
must, of course, be of sufficiently high purity and suffi- 
ciently low toxicity to render them suitable for adminis- 
tration to the human or lower animal being treated. 

Some examples of substances which can serve as 
pharmaceutically-acceptable carrier components are 
glycerol; ethanol; water; antioxidants; surfactants; 
chelating agents; preservatives; thickeners; anti-bacte- 
rial agents: as well as other- non-toxic 'compatible -sub- 
stances used in pharmaceutical formulations. 

These compositions can also contain one or more 
additional humectants/moisturizers, nnany of which may 
also be useful as actives. A variety of humectants/mois- 
turizers can be employed and can be present at a level 
of from 0.5% to 30%, more preferably from 2% to 8%, 
and most preferably from 3% to 5%. TTiese materials 
include polyhydroxy alcohols such as sorbitol, glycerin, 
hexanetriot. hexylene glycol artd the like; sugars and 
starches; sugar and starch derivatives (e.g. alkoxylated 
glucose): D-panthenol and its derivatives; hyaluronic 
acid; lactamide nrranoethanolamine: acetamide 
monoethanolamine; and mixtures thereof. 

Preferred humectants/moisturizers for use in the 
compositions of the present invention are the Ca-Ce 
diols and triols. Especially preferred is the triol, glycerin. 

The compositions of the present invention can also 
optionally comprise at least one emollient Examples of 
suitable emollients include, but are not limited to. volatile 



30 



35 



40 



45 



50 



13 



EP 0 608 322 B1 



14 



"WdTron^Iatile~siIicone-oilsrh 
bons. and mixtures thereof. Emollients useful in the 
instant invention are further described in US-A- 
4,919,934. to Deckner et al.. issued April 24 1990. 

The emollients can typically comprise in total from 
about 1% to about 50%, preferably from about 1% to 
about 25%, and more preferably from about 1% to about 
1 0% by weight of the compositions of the present inven- 
tion. 

The compositions of this invention may also contain 
pharmaceutical) y acceptable optional conftponents that 
modify the physical and/or therapeutic effects of the 
compositions. Such optional components may include, 
for example, additional solvents, gelling agents, fra- 
grances. preTeTvativesranti'-bacterial'agentsrarxl stabi— 
lizers. However, such optional materials must not unduly 
interfere with the transdermal delivery of the drug 
active. Optional components useful in tiie compositions 
of this invention are described in the following patent 
documents: EP-A-0,043,738, Wickett et al., published 
January 13. 1982; and US-A-4.552,872, Cooper et al.. 
issued November 12, 1985. 

Most preferred compositions herein are gel-type 
compositions. 

Anotiier optional material is a solvent or co-solvent 
fVjatefiai. Such solvent materials include, for example, 
short chain alcohols and ethers. Preferred optional sol- 
vent materials include polyethylene glycols, dipropylene 
glycol, ethylene glycol monoethyl ether, etiianol. isopro- 
panol, and dimethyl isosortside. Water may also be used 
as a solvent or co-solvent in the compositions of this 
invention. If water is used in a saturated system, a gel or 
emulsion is preferably formed. . - — 

Most preferred compositions herein have a pH of 
below about 5, preferably below about 4, and most pref- 
erably below about 3. Without being limited by tiieory 
the pH of a formulation can be an important factor in the 
delivery and availability of an active ingredient. For 
example, for the active ingredient salicylic acid, at pH 
values above its pKa in a particular matrix, the salicylic 
acid would exist primarily in its ionized form and would 
not as readily peneti-ate into the skin. Thus, an acidic 
formulation range is preferred for salicylic acid composi- 
tions in order to supress ionization and enhance its pen- 
etration into the sti-atum corneum. 

A wide variety of acids, bases, and buffers can be 
utilized to adjust and/or maintain the pH of the composi- 
tions useful in the instant invention. Materials useful for 
adjusting and/or maintaining the pH include sodium car- 
bonate, sodium hydroxide, hydrochloric acid, phos- 
phoric acid, sulfuric acid, acetic acid, sodium acetate, 
sodium hydrogen phosphate, sodium dihydrogen phos- 
phate, citi-ic acid, sodium citrate, sodium bicarbonate, 
trietiianolamine, and the like. 



determined and compared from various-vehicles using 

tiie apparatus and procedure deswibed below. 

Full thickness excised human tiiigh skin is obtained 
from cadavers after all hair had been clipped and the 
5 skin washed. The skin samples are then bathed in 1 0% 
glycerin and stored frozen. The glycerin prevents tiie 
formation of ice crystals which could possibly damage 
the keratinized cells and/or the intercellular llpkj matrix. 
After a rapid thawing, tiie skin is conditioned for 24 
10 hours in Hank's Balanced Salt Solution with 1% antibac- 
terial-antimycotic solution. Then the skin is washed witii 
distilled water. A single skin donor is used for each 
experiment, and individual sections for use are selected 
based on integrity of the stratum corneum (visual deter- 
-rs— mination)rSelected-areas-are-cut-to-1cm2-usinga-scal- 

pel. 

Tests are conducted using glass diffusion cells 
placed in temperature-regulated stirring modules. Skin 
sections are mounted in the cells, and the receptor 
20 phase is added. The receptor phase is 50% Hank's Bal- 
ance Salt Solution witii 1% antibiotic-antimycotic solu- 
tion. Each diffusion cell has an exposed area of 
0.79cm2 and a receptor capacity of 5ml- Sufficient for- 
mulation is applied (750ul) to the surface of the skin to 
25 ensure infinite dose conditions, and the diffusion cell is- 
covered with plastic wrap or paraf ilm to prevent product 
evaporation. At each sampling time tiie receptor phase 
is removed for analysis of drug content. The receptor 
phase is removed for analysis of drug content. The 
30 receptor phase is replenished at each sampling time in 
order to maintain sink conditions. Preferably 3 to 6 rep- 
licates are run with sampling intervals occurring at 1, 2, 
4 & 6 hours. 

Penetration rate (Flux) is determined as tiie quan- 
35 tity of drug penetrating a measured area of skin per hour 
during the 5 hour interval between 1 hour and 6 hours. 
- - Generally steady state is reached before 1 hour. Pene- 
tration rate is usually expressed as ug drug per cm^ skin 
per hour. - 
40 Ingredients are identified by chemical or CTFA 
name. 



EXAMPLES 
45 Example I 

An anti-acne composition Is made by combining the 
following components using conventional mixing tech- 
nology 



Test Method 



Transdermal penetration of drugs is convenientiy 
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— — -^—SC95 from Allied Colloids (Suffblk.-VA)r 



Ingredient 


(%W/W) 


Water, Purified 


54.0 


Alcohol SD 40 


40.0 




A n 


Salicylic Acid 


2.0 



Exarnpie l|i 

A keratolytic composition for dermatological disor- 
ders is made by combining the following ingredients uti- 
lizing conventional mixing techniques as described 
above in Exan^le I. 



^SalCare SC92 available from Allied Colloids. Suf- 
folk, VA 

Water is added to a suitable size container. While mix- 
"ingat amoderate speed'(300 rpm)rthe polyquaternium-— 
32 and mineral oil is added to the water. Separately, the 
alcohol is placed in a container and covered. Using a 
Lightnin' Mixer with a 3 blade paddle prop, the salicylic 
acid Is added to the alcohol and mixed at a low speed 
(100 rpm) umil all salicylic acid is dissolved. The alcohol 
is slowly added to the water phase to form a gel. The 
resulting gel is mixed at moderate speed until uniform. 

The compositions display skin penetration of the 
salicylic acid active as well as improved skin feel and 
residue characteristics together with excellent moistur- 
izing, emoiiisncy. rub-in and absorption charaeteristics. 

Alternatively, the above composition is prepared by 
substituting the polyquaternium-32 and mineral oil with 
crosslinked methyl quaternized dimethylaminoethyl 
methacrylate and mineral oil, available as SalCare 
SC95 from Allied Colloids (Suffolk. VA). 

Example ti 

An arrti-acne and/or analgesic composition is made 
by combining the following-ingredients utilizing conven- 
tional mixing techniques as described above in Exam- 
pie 1. 
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Ingredient 


(%W/W) 




Water 


56.5 


15 


urea 

Benzyl Alcohol 

Polyquaternium-32 and Mineral Oil 


10:0 
0.5 
4.0 
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The compositions display skin penetration of the 
Urea active as well as improved skin feel and residue 
characteristics together with excellent moisturizing, 
emolliency, rub-in and absorption characteristics. 

Alternatively, the above composition is prepared by 
substituting the polyquaternium-32 and mineral oil with 
crosslinked methyl quaternized dimethylaminoethyl 
methacrylate and mineral oil, available as SalCare 
SC95 from Allied Colloids (SuffolK VA). 

Example IV 

A composition for sunless tanning is made by com- 
bining the following ingredients utilizing conventional 
mixing techniques as described above in Example I. 



Ingredient 


(%W/W) 


Water. Purified 


55.0 


Ibuprofen 


2.0 


Alcohol SDA 40 


40.0 


Polyquaternium-32 and Mineral Oil 


4.0 



40 
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ingredient 


(%W/W) 


Water 


91.5 


Benzyl Alcohol 


0.5 


Polyquaternium-32 and Mineral Oil 


3.0 


Dihydroxyacetyone 


3.0 


Glycerin 


2.0 



The compositions display skin penetration of the 
Ibuprofen active as well as improved skin feel and resi- 
due characteristics together with excellent moisturizing, 
emolliency, rub-in and absorption characteristics. 

Alternatively, the above composition is prepared by 
substituting the polyquaternium-32 and mineral oil with 
crosslinked methyl quaternized dimethylaminoethyl 
methacrylate and mineral oil. available as SalCare 



50 



55 



The compositions display improved skin penetra- 
tion of the dihydroxyacetone as well as improved skin 
feel and residue characteristics together with excellent 
moisturizing, emolliency. rub-in and absorption charac- 
teristics. 

Alternatively, the above composition is prepared by 
substituting the polyquaternium-32 and mineral oil with 
crosslinked methyl quaternized dimethylaminoethyl 
methacrylate and mineral oil, available as SalCare 
SC95 from Allied Colloids (SuffolK VA). 
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Claims 



A topical pharmaceutical composition having 
enhanced penetration through the skin character- 
ized in that It comprises: ^ 

(a) a safe aruj effective amount of a pharma- 
ceutical active selected from anti-acne drugs, 
non-steroidal anti-inflammatory drugs, sterol- 5. 
dal anti-inflammatory drugs, sunless tanning io 
agents, sunscreen agents, wound healing 
agents, skin bleaching or lightening agents, 
antihistaminic drugs, antitussive drugs, antipru- 6. 
ritic drugs, anticholinergic drugs, anti-emetic 



"anci~antinauseant~drugs, anorexicHrugs. cen- Ts 
tral stimulant drugs, antiarrhythmic drugs, p- 
adrenergic blocker drugs, cardiotonic drugs. 7. 
antihypertensive drugs, diuretic drugs, vasodi- 
lator drugs, vasoconstrictor drugs, anti-ulcer 
drugs, anesthetic drugs, antidepressant drugs. 20 8. 
tranquilizer and sedative drugs, antipsychotic 
drugs, antimicrobial drugs, antineoplastic 
drugs, antimalarial drugs, muscle relaxant 9. 
drugs, antispamadic drugs, antidiarrheal drugs 
and bone-active drugs and mixtures thereof: 2S 
(b) from 0.1% to 10.0% of a high molecular 
weight crosslinked cationic polymer of the for- 
mula: (A)|(B)m(C)n wherein (A) is a dialkylami- 
noalkyl acrylate monomer or its quaternary 
ammonium or acid addition salt. (B) is a 30 
dialkylaminoalkyt methacrylate monomer or its 
quaternary ammonium or acid addition salt. (C) 
is amonomer having one carbon-carbon dou- 
ble bond, I is an integer of 0 or greater, m is an 
integer of 1 or greater, and n is an integer of 0 35 
or greater, wherein said polymer contains a 
crosslinking agent. 



"acid "and "ite^eri\mtives, phenbxylBtRanorahd phe" 
noxy proponol. ethylacetate, ctindarnycin and 
medocycline, flavinoids, lactic acid, glycolic acid, 
pyruvic acid, urea, scynrviol sulfate and its deriva- 
tives, deoxycholate and cholate and mixtures 
thereof, preferably wherein said anti-acne drug is 
salicylic acid. 

The composition of Claim 4 wherein the amount of 
(C) in the cationic polymer is from 50% to 90% 
molar. 

The composition of Claim 4 wherein I in the cationic 
polymer is zero and the ratio of (B):(C) is from 45:55 
~to55r45: 



40 



2. The composition of Claim ,1. wherein the crosslink- 
ing agent is selected from the group consisting of 
methylene bisacrylamide. ethylene glycol di- 
(meth)acrylate, di-(meth)acrytamide, cyanometiiyl- 
acrylate. vinyloxyethylacrylate. vinyloxyethylmeth- 
acrylate, allyl pentaerythritol, ti-imetiiyiolpropane 
diallylether, allyl sucrose, butadiene, isoprene, divi- 45 
nyl benzene, divinyl naphthalene, ethyl vinyl ether, 
methyl vinyl ether, formaldehyde, glyoxal. allyl acr- 
ylate. and mixtures tiiereof. 

3. A composition according to Claim 1 wherein (C) is so 
acrylamide and wherein tiie crosslinking agent is 
methylenebisacrylamide. 

4. The composition of Claim 3 wherein said pharma- 
ceutical active is an anti-acne drug selected from ss 
salicylic acid, sulfur, resordnol. N-acetylcysteine. 
octopirox, retinoic acid and its derivatives, benzoyl 
peroxide, erytiiromycin. zinc, tetracyclin. az laic 



The composition of Claim 4 wherein both I and n 
are zero in tiie cationic polymer. 

The composition of Claim 7 which further com- 
prises from 3% to 5% glycerin. 

The composition of Claim 3 wherein said antihista- 
minic drug is selected from chlorpheniramine 
maleate,. chlorpheniramine.- tannate, -triprolidine^ 
hydrochloride, triprolidine oxalate^ diphenhy- 
dramine hydrochloride, diphenhydramine ascor- 
bate. diphenhydramine citi-ate. doxylamine 
succinate, pyrilamine maleate. pyrilamine hydro- 
chloride, pyrilamine tannate, phenindamine tar- 
ti-ate, promethazine hydrochloride, cyproheptadine 
hydrochloride, azatadine maleate. clemastine 
fumarate, carbinoxamine maleate^ carbinoxamine 
hydrochloride, tripelennamine hydrochloride, tripe- 
lennamine citrate, dexchlorpheniramine maleate. 
brompheniramine maleate and chlorcyclizine 
hydrochloride and mixtures thereof; wherein said 
antitussive drug is selected from dextromethorphan 
hydrobromide, - carbetapentane citrate^ codeine 
phosphate and codeine N-oxide hydrochloride and 
mixtures thereof; wherein said anticholinergic drug 
is selected from scopolamine hydrobromide, scopo- 
lamine hydrochloride, atropine sulfate, atropine 
mucate. homatropine hydrobronnide and homatro- 
pine hydrochloride and mixtures thereof; wherein 
said anti-emetic or antinauseant drug is selected 
from cyclizine hydrochloride, meclizine hydrocWo- 
rkJe chlorpromazine hydrochloride and chlorpro- 
mazine maleate and mixtures thereof; wherein said 
anorexic drug is selected from benzphetamine 
hydrochloride, phentermine hydrochloride, chlo- 
rphentermine hydrochloride and fenfluramine 
hydrochloride and mixtures thereof; wherein said 
antimicrobial drug is selected from p-lactam drugs, 
quinolone drugs, ciprofloxacin, norfloxacin, teti-acy- 
dine. erythromycin, amikadn. triclosan. doxycy- 
dlne. capreomycin. chlorhexidine, chlortetra- 
cydine, oxytetracycline. cllndamydn, etiiambutol. 
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metronidazole, pentamidine, gentamicin, kanamy- 
cin. lineomycin.-methacycline. methenamine, mino- 
cycline, neomycin, netilmicin, paromomycin, 
streptomycin, tobramycin, miconazole and amanta- 
dine, pharmaceutically-acceptable salts thereof s 
and mixtures thereof: wherein said antiarrhythmic 
drug is selected from propranolol hydrochloride, 
procainamide hydrochloride, quinidine sulfate and 
quinidine gluconate and mixtures thereof: wherein 
said antihypertensive drug is selected from enal- w 
april maleate. clonidine hydrochloride, hydralazine 
hydrochloride and hydralazine sulfate and mixtures 
thereof: wherein said anesthetic or antipruritic drug 
is selected from lidocaine hydrochloride, bupi- 



(a) eine sichere und wirteame Menge eines 
pharmazeutisch wirksamen Mittels, welches 
unter Arzneimittein gegen Akne, nichtsteroida- 
len entzOndungshemmerKlen Arzneimittein, 
steroidalen entzundungshemmenden Arznei- 
mittein, Mittein fOr das sonnenlose Brflunen, 
Sonnenschutsmitteln, Mittein zur Heilung von 
Wunden. hautbieichenden oder -aufheiienden 
Mittein. Antihistaminika, Antitussiva, Antipruri- 
ginosa, Anticholinergika, Antiemetika und Arz- 
neimittein gegen Obelkeit, Anorexika, das 
Zentralnervensystem stimulierenden Arznei- 
mittein, Antiarrythmika. adrenergen p-Blok- 
kern, kardiotonischen Arzneimittein. 



vacaine~hyai^hloridercfi[orprocaine hydrocfilo^ 15 
ride. dibucaine hydrochloride. etidocaine 
hydrochloride, mepivacaine hydrochloride, tet- 
racaine hydrochloride, dyclonine hydrochloride and 
hexylcaine hydrochloride and mixtures thereof; 
wherein said tx)ne-active drug is selected from 6- 20 
amino-1-hydroxy-hexane!,l-diphosphonic acid. 3- 
amino-1 -hydroxy-propane-1 ,1 -diphosphonic acid, 
octahydro-1-pyridine-6.6-diphosphonic add. 2-{2'- 
piperidinyl)-ethane-1.1 -diphosphonic acid, 2-(3'- 
piperidinyl)-ethane-1,1 -diphosphonic acid, 2-(2'- 25 
pip8rkiinyi)-1 -hydroxy-8than©-1 ,1 -diphosphonic 
acid, 2-(3'-piperidinyl)-1 -hydroxy-ethane-1 .1 • 
diphos-phonic add, N-(2*-(3'-methyl)-piperidinyli- 
dene)-amino- methane diphosphonic acid, N-{2'- 
{V.3'-diazinyltdene))- aminomethane diphosphonic 30 
acid, and N-(2-(3-methyl-piperidinylidene))- 
aminomethanephosphonomethylphosphlnic acid, 
or esters thereof and nnixtures thereof ; wherein said 
non-steroidal anti-inflammatory drug is selected 
from propionic acid derivatives, acetic acid deriva- 35 
tives, fenamic add derivatives; biphenylcarboxylic 
acid derivatives, and oxicams and mixtures thereof, 
preferably wherein said non-steroidal anti-inflam- 
matory drug is a propionic acid derivative selected 
from aspirin, acetaminophen, ibuprofen, naproxen, 40 
benoxaprofen, flurbiprofen, fenoprofen. fenbufen. 2. 
ketoprofen. indoprofen, pirprofen. carprofen, oxa- 
prozin, pranoprofen, miroprofen. tioxaprofen. 
suprofen, alminoprofen. tiaprofenic acid, fluprofen 
and budoxic acid and mixtures thereof: and 45 
wherein said sunless tanning agent is selected from 
dthydroxyacetone. indole derivatives and nnixtures 
thereof. 

1 0. The composition of claim 9 which further comprises so 
a sunscreen active. 

3. 

PatentansprQche 

1. Topische pharmazeutische Zusammensetzung mit ss 
erhOhter Hautpenetration, dadurch gekenn- 4. 
zeichnet, da3 sie: 



Antihypertensiva, Diuretika, gefaSenweitern- 
den Arzneimittein. gefaBverengenden Arznei- 
mittein. Arzneimittein gegen QeschwQre, 
Anasthetika, Antidepressiva, Tranquillizern und 
Sedativa. Antipsychotika, antimikrobiellen Arz- 
neimittein. antineoplastischen Arzneimittein, 
Arzneimittein gegen Malaria. Muskelrelaxan- 
tien, Spasmolytika, Arzneimittein gegen Diar- 
rhO und knochenaktiven Arzneimittein und 
Qemischen hievon ausgewahtt ist: 
(b) von 0.1 % bis 10,0 % von einem vernetzten 
kationischen Polymer nnii hohem Moiekularge- 
wicht umfaBt, welches Polymer die Formel 
(A)i(B)m(C)n besitzt. worin (A) ein Dialkylami- 
noalkylacrylatmonomer oder dessen quaterna- 
res Ammonium- oder Saureadditionssalz 
darstellt, (B) ein Dialkylaminoalkylmethacrylat- 
monomer oder dessen quaternares Ammo- 
nium- Oder saureadditionssalz ist. (C) ein 
Monomer mit einer Kbhlenstoff-Kohlenstoff- 
Doppelbindung darstellt, 1 eine ganze 2ahl von 
0 Oder daruber ist. m eine ganze Zahl von 1 
Oder darQber ist und n eine ganze Zaht von 0 
Oder darQber ist, wobei das genannte Polymer 
ein Vernetzungsmittel enthait 

Zusammensetzung nach Anspruch 1. worin das 
Vernetzungsmittel von der Gruppe ausgewahlt ist, 
welche aus Methylenbisacrylamid, Ethylengly- 
coldi(meth)acrylat. Di(meth)acrylamid. Cyanome- 
thylaaylat, Vinyloxyethylacrylat, Vinyloxyethyl- 
methacrylat, Allylpentaerythrit. Trimethylolpropan- 
dialiylether, Allylsaccharose. Butadien, Isopren. 
Divinylbenzol, Divinylnaphthalin. Ethylvinylether, 
Methylvinylether, FormaWehyd. Glyoxal. Ailyiacry- 
lat und Gemischen hievon besteht. 

Zusammensetzung nach Anspruch 1. worin (C) 
Acrylamid bedeutet und das Vernetzungsmittel 
Methylenbisacrylamid ist 

Zusammensetzung nach Anspruch 3. worin das 
genannte pharmazeutisch wirksame Mittel ein Arz- 
neimittel gegen Akne ist. welches unter Salicyl- 
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sdure. Schwefel, Resordn, N-Acetylcystein. 
Octopirox, Retinoesfture und deren Derivaten, Ben- 
zoylperoxid. Erythromycin. Zink. Tetracyclin. Aze- 
lainsflure und deren Derivaten, Phenoxyethanol 
und Phenoxypropanol, Ethylacetat. Clindamycin 5 
und Meclocyclin. Flavinoiden, Milchsaure, Glycol- 
saure, BrenztraubensAure, Harnstoff, Scymnolsul- 
fat und dsssen Derivaten. Descxychclat und 
und Gemischen hievon ausgewahit ist. worin das 
genannte Arzneimittel gag en Akne vorzugsweise 10 
Salicylsaure ist, 

5. Zusammensetzung nach Anspruch 4, worin die 
Menge an (C ) im kationischen Polymer 50 Mol-% 
6is9aMol"%^betragt. is 

6. Zusammensetzung nach Anspruch 4, worin I im 
kationischen Polymer 0 ist und das Verhaithis von 
(B):(C) von 45:55 bis 55:45 betrAgt. 

20 

7. Zusammensetzung nach Anspruch 4, worin sowohl 
I als auch n im kationischen Polymer 0 sind. 

8. Zusammensetzung nach Anspruch 7, welche fer- 
ner 3% bis 5% Glyzerin umfaBt. 25 

9. Zusammensetzung nach Anspruch 3. worin das 
genannte Antihistaminikum unter- Chlorphenira- 
minmaleat, Chlorpheniramintannat. Triprolidinhy-- 
drochtorid, Triprolidinoxalat, Diphenhydramin- 30 
hydrochlorid. Diphenhydraminascorbat, Diphenhy- 
dramincitrat, Doxylaminsuccinat. Pyrilaminmaleat, 
Pyrilaminhydrochlorid. Pyrilamintannat, Pheninda- 
mintartrat. Promethazinhydrochlorid, Cyprohep- 
tadinhydrochlorid, Azatadinmaleat, Clemastin- 35 
fumarat. Carbinoxaminmaleat, Carbinoxaminhydro- 
chlorid. Tripelennaminhydrochlorid. Tripelennamin- 
citrat. Dexchlorpheniraminmaleat, Bromphenira- 
minmaleat^ und Chlorcyclizinhydrochlorid und 
Gemischen hievon; worin das genannte Antitussi- 4o 
vum unter Dextromethorphanhydrobromid, Carbe- 
tapentancitrat. Codeinphosphat und Codein-N- 
oxidhydrochlorid und Gemischen hievon ausge- 
wahit ist; worin das genannte Anticholinergikum 
unter Scopolaminhydrobromid, Scopolaminhydro- 45 
chlorid, Atropinsulfat, Atropinmucat, Homatropinhy- 
drobromid und Homatropinhydrochlorid und 
Gemischen hievon ausgewahit ist; worin das 
genannte Antiemetikum oder das genannte Arznei- 
mittel gegen Obelkeit unter Cyclizinhydrochlorid, so 
Meclizinhydrochlorid. Chlorpromazinhydrochiorid 
und Chlorpromazinmaleat und Gemischen hievon 
ausgewahit ist; worin. das genannte Anorexikum - 
unter Benzphetaminhydrochlorid, Phenterminhy- 
drochlorid. Chlorphenterminhydrochlorid und Fen- ss 
fluraminhydrochlorid und Gemischen hievon 
ausgewahit ist; worin das genannte antimikrobielle 
Arzneimittel unter p- Lactam- Arzneimittein, Chino- 



lon-Arzneimitteln, Ciprofloxacin. Norfloxacin, Tetra- 
cyclin, Erythromycin, - Amikacin, Triclosan, 
Doxycyclin, Capreomycin, Chlorhexidin, Chlortetra- 
cyclin. Oxytetracyciin, Clindamycin. Etahnnbutol, 
Metronidazol, Pentamidin. Gentamydn. Kanamy- 
dn, Lineomycin, Methacyclin, Methenamin, Mino- 
cyclin, Neonwcin. Netilmicin. Paromomydn. 
Streptomycin. Tobramydn. Miconazoi und Amanfa- 
din, pharmazeutisch annehmbaren Salzen hievon 
und Gemischen hievon ausgewahit ist; worin das 
genannte Antiarrhytmikum unter Propranololhydro- 
chlorid, Procainamidhydrochlorid. Chinidinsulfat 
und Chinidingluconat und Gemischen hievon aus- 
gewahit ist; worin das genannte Antihypertensivum 
ijntei^ Enalaprilmaleat; Clohidinhydrochloi'id, 
Hydralazinhydrochlorid und Hydraiazinsulfat und 
Gemischen hievon ausgewahit ist; worin das 
genannte Anasthetikum Oder das genannte Anti- 
pruriginosum unter Lidocainhydrochlorid, Bupiva- 
cainhydrochlorid, Chlorprocainhydrochlorid. 
Dibucainhydrochlorid. Etidocainhydrochlorid. Mepi- 
vacainhydrochlorid. Tetracainhydrochlorid. 
Dycloninhydrochlorid und Hexylcainhydrochlorid 
und Gemischen hievon ausgewahit ist; worin das 
genannte . knochenaktive . Arzneimittel-^ unter 6^ 
ArfiinQ- 1 -hydroxy-hexan- 1 , 1 -diphosphonsaure, 3- 
Amino-1 -hydroxy-propan-1 . 1 -diphosphonsaure, 
Octahydro-1 ^pyridin-6.6-diphosphonsaure. 2-(2'- 
Piperidinyl)-ethan-1 .1 <liphosphonsaure. 2-{3*- 
Piperidinyl)-ethan-1 ,1 -diphosphonsaure. 2-(2'- 
Piperidinyl)-1 -hydroxy-ethan- 1 . 1 <liphosphon- 
saure, 2-(3'-Piperidinyl)-1 - hydroxy-ethan- 1 . 1 - 
diphosphonsaure. N-(2'-(3'-Methyl)-piperidinyli- 
den)-aminomethan-diphosphon8aure, N-(2'-(l '.3*- 
Diazinyliden))-aminomethan-diphosphonsaure 
und N-(2-(3-Methyl-piperidinyliden))-anrunomethan- 
phosphonomethylphosphinsaure oder Ester n hie- 
von und Gemischen hievon ausgewahit ist; worin 
das genannte nichtsterotdale entzOndungshem- 
mende Arzneimittel unter Propionsaurederivaten, 
Essigsaurederivaten, Fenamsaurederivaten. 
Biphenyicarbonsaurederivaten und Oxicamen und 
Gemischen hievon ausgewahit ist. worin das 
genannte nichtsteroidale entzOndungshemmende 
Arzneimittel vorzugsweise ein Propionsaurederivat 
ist. welches unter Aspirin, Acetaminophen. Ibu- 
profen. Naproxen. Benoxaprofen. Flurbiprofen. 
Fenoprofen, Fenbufen, Ketoprofen. Indoproten, Pir- 
profen. Carprofen, Oxaprozin. Pranoprofen. Miro- 
profen. Tioxaprofen, Suprofen. Alminoprofen, 
Tiaprofensaure, Fluprofen. Bucloxinsaure und 
Gemischen hievon ausgewahit ist; und worin das 
genannte Mittel zum sonnenlosen Braunen unter 
Dihydroxyaceton. IrxJolderivaten und Gemischen 
hievon ausgewahit ist. 

10. Zusammensetzung nach Anspruch 9. welche fer- 
ner ein Sonnenschutzmittei umfaSt. 
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Revendlcations 

1. Composition pharmaceutique k usage local ayant 
une meilleure penetration k travers la peau. carac- 
t6ris6e en ce qu*elle comprend: 5 

fa\ una niiontii^ cane riannar at aH'tnar.a H'lina 

substance pharnnaceutique active choisie 
parnii les medicaments antiacneiques, les anti- 
inflammatdres non st6roTdiens. les anti-inflam- io 
matoires steroTdiens, les agents autobronzants 
les ecrans solaires, les agents de cicatrisation, 
les agents de blanchiment ou d'eclaircissement 

de la peau. les antihistaminiques, les antitus- 

sifs, les antiprurigineuxi les anticholinergiques. 
les antiemetiques et les antinaus^eux les ano- 
rexigenes. les medicaments stimulant au 
niveau central, tes antlarythmiques, les beta- • 
bloquants, les cardiotoniques, les antihyper- 
tenseurs, les diuretiques. les vasodilatateurs, 
les vasoconstricteurs, les anti-ulcereux, les 
anesthesiques, tes antidepresseurs, les tran- 
quillisants et les sedatifs, les neuroleptiques, 
les antimiaobiens, les antineoplastques. les 
antipaludeens. les relaxants musculaires, les 
antispasmodiques, ies antidiarrheiques et les 
medicaments actifs sur Tos, et leurs melanges; 
(b) de 0.1% ^ 10.0% d'un polymere cationique 
reticule ^ haut poids moieculaire de formule: 
(A)i(B)m(C)n dans laquelle (A) est un mono- 
mere acrylate de dialkylaminoalkyle, son sel 
d'ammonium quaternaire ou son sel d'addition 

d'acide,. (B) est un-monomere methacrylate de - 

dialkylaminos'ky'®' son sei d'ammonium qua- 
ternaire ou son sel d*addition d'acide. (C) est 
ijn monomere ayant une double liaison car- 
bone-cartDone, I est un nombre entier sup6rieur 
ou 6gal ^ 0. m est un nombre entier superieur 
pu.egal A 1 . et n est un nombre entier superieur 
ou egal k 0, dans laquelle ledit polymere con- 
tient un agent de reticulation. 

2. Composition selon la revendication 1 , dans laquelle 
I'agent de reticulation est choisi dans le groupe 
constitue par le methyl enebisacrylamide. le di- 
(meth)acrylate d*ethyieneglycol. le di(m6th)acryla- 
mide, le cyanoacrylate de methyle, I'acrylate de 
vinyloxyethyle. le methacrylate de vinyloxyethyle. 
I'allylpentaerythrrtol, rether diallylique de trlmethy- 
lolpropane, rallylsaccharose, le butadiene, I'iso- 
prene, le divinylbenzene. le divinylnaphtaiene. 
rethylvinyiether, le methyl vinyiether, le formalde- 
hyde, le glyoxal, I'acrylate d^allyle, et leurs melan- 
ges. 

3. Composition selon la revendication 1 , dans laquelle 
(C) est I'acrylamide et dans laquelle, Tagent de reti- 
culation est le methyienebisacrylamide. 



4. Composition selon la revendication 3, dans laquelle 
ladite substance pharmaceutique active est- un 
medicament anti-acneique choisi parmi I'acide sali- 
cylique, le soufre, le resorcinol, la N-acetylcysteine. 
I'octopirox. t'acide retinoTque et ses derives, le 
peroxyde de benzoyl e, rerythromycine, le zinc, la 
tetracycline. I'acide azeiaTque et ses derives, le 
phenoxyethanoi et ie phenoxypropanol, Tacotate 
d'ethyle. la dindamycine et la medocycline. les fla- 
vonoTdes, t'acide lactique, I'acide glycolique. I'acide 
pyruvique. rur6e, le sulfate de scymnol et ses deri- 
ves, le desoxycholate et ie chelate, et leurs melan- 
ges, de preference, dans laquelle ledit medicament 
anti-acnerque est I'acide salicylique. 



15 

5. Composition selon la revendication 4. dans laquelle 
la quantite de (C) dans le polymere cationique est 
de 50% e 90% molalre. 

20 6. Composition selon la revendication 4, dans laquelle 
I dans le polymere cationique est egal k zero et le 
rapport de (B):(C) est de 45:55 e 55:45. 

7. Composition selon la revendication 4, dans laquelle 
25. . I et n sont tous deux egaux k zero dans le polymere - 

cationique. 

8. Composition selon la revendication 7, qui com- 
prend en outre de 3% e 5% de glycerine. 

30 

9. Composition selon la revendication 3, dans laquelle 
ledit antihistaminique est choisi parmi le mateate de 
chlorpheniramine, le tannate de chlorpheniramine, 
le chlorhydrate de triprolidine, I'oxalate de triproli- 

35 dine, le chlorhydrate de diphenhydramine, I'ascor- 
bate de diphenhydramine, le citrate de 
diphenhydramine, le succinate de doxylamine, le 
maieate de pyrilamine. le chlorhydrate de pyrila- 
mine. le tannate de pyrilamine.- le tartrate de phe- 
40 nindamine, le chlorhydrate de promethazine, le 
chlorhydrate de cyproheptadine, le maieate d'aza- 
tadine, le fumarate de clemastine, le maieate de 
carbinoxamine, le chlorhydrate de carljinoxamine, 
ie chlorhydrate de tripeiennamine, le citrate de tri- 
45 peiennamine, le mal6ate de dexchlorph6niramine. 
le maieate de brompheniramine et le chlorhydrate 
de chlorcyctizine, et teurs melanges; dans laquelle 
ledit arttitussif est choisi parmi le bromhydrate de 
dextromethorphan, le citrate de pentoxyv6rine. le 
50 phosphate de codeine et le chlorhydrate de N- 
Qxyde de codeine, et leurs melanges; dans laquelle 
ledit anticholinergique est choisi parmi le bromhy- 
drate de scopolamine, le chlorhydrate de scopola- 
mine, le sulfate d'atropine le mugate d'atropine, le 
55 bromhydrate d'homatropine et ie chlorhydrate 
d'homatropine. et leurs melanges; dans laquelle 
ledit antiemetique ou antinauseeux est choisi parmi 
le chlorhydrate de cydizine. le chlorhydrate de 
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m6clizinerie^ chlorfii^ater^e^ 
mai^ate de cNorpromazine. et .leufs melanges; 
dans laquelle ledit anorextg^ne est choisi parmi te 
chlorhydrate de benzph6tamine. le chlorhydrate de 
phentermine, le chlorhydrate de chlorphentermine 
et le chlorhydrate de fenfluramine, et leurs melan- 
ges; dans laquelie ledit antimicrobien est choisi 
parmi les medicaments h base de p-lactame, les 
medicaments k base de quinolone. la ciprofloxa- 
cin e, la nortloxacine, la tetracycline, rerythromy- 
cine, ramikaclne, le triclosan, la doxycydine. la 
capreomycine. la chlorhexidine, la chlortetracy- 
cllne, Toxytetracycline, la clindamycine. rethambu- 
tol, le metronidazole, la pentamidine, la 
-gentamycine~la-kanamycine~la~tincomycine~la js 
methacycline, la methenamine, la minocycline, la 
neomycine, la netilmicine. la paromomycine la 
streptomycine, la tobramycine, le miconazole et 
I'amanfadine, leurs sels pharmaceutiquement 
acceptables et leurs melanges; dans laqueile ledit 20 
antiarythmique est choisi parmi le chlorhydrate de 
propranolol, le chlorhydrate de procainamide, le 
sulfate de quinidine et le gluconate de quinidine, et 
leurs melanges; dans taquelle tedit antihyperten- 
seur est choisi parmi le mal6ate d'enalapril. le chio- 2s 
rhydrate de clonidine, le chlorhydrate d'hydralazlne 
et le sulfate d'hydralazlne. et leurs melanges: dans 
laquelle ledit anesthesjque ou antiprurigineux est 
choisi parmi le chlorhydrate de lidocaTne. le chlo- 
rhydrate de bupivacaTne, le chlorhydrate de chlor- 30 
procaine, le chlorhydrate de dibucalne, le 
chlorhydrate d'6tidocaTne. ie chlorhydrate de mepi- 
...vacaine, I exhlorhydrate.deJetracalne.Je. chlorhy- 
drate de dyclonine et le chlorhydrate d'hexylcalne. 
et leurs melanges; dans laquelle ledit medicament 35 
actif sur I'os est -choisi parmi I'acide 6-amino-1 - 

hydroxyhexane-1,1<iiphosphonique, I'acide 3- - 

amino- 1 -hydroxypropane-l ,1 -diphosphonique, 
I'acide octahydro-l -pyridine-6,6-diphosphonique. 
I'acide 2-(2'-piperidinyl)ethane-1 . 1 -diphosphoni- 40 
que. I'acide 2-(3*-piperidinyl)-6thane-1 ,1 -diphos- 
phonique. I'acide 2-(2'-piperidinyl)-1 - 
hydroxyethane-1,1 -diphosphonique. Tadde 2-(3'- 
piperidinyl)-1 -hydroxy ethane- 1 , 1 -diphosphonique. 
I'acide N-(2'-(3*-methyl)piperidinylidene)aminome- 45 
thanediphosphonique. I'adde N-(2*-(1 ',3'<iiazinyli- 
dene))aminomethanediphosphonique, et I'adde N- 
(2-(3-m6thylpiperidinylidene))aminomethanephos- 
phonomethylphosphinique, ou leurs esters et leurs 
melanges; dans laquelle ledit anti-inflammatoire 50 
non steroldien est choisi parmi les derives d'acide 
propionique. les d6riv6s d'acide acetique, les deri- 
ves d'adde fenamique, les derives d'acide biph6- 
nylcartx)xylique et les oxicams, et leurs melanges, 
de preference, dans laquelle ledit anti-inflamma- 55 
toire non steroldien est un derive d'adde propioni- 
que choisi parmi I'aspirine. I'acetaminophene, 
I'ibuprofene, le naproxene, le b6noxaprofene, le 



flurbiprofenerie^f6noprof6nerie~fenl3ufene, le'keto- 
protene, I'indoprofene. le pirprofene. le carprofene. 
I'oxaprozine, le pranoprof6ne. le miroprofene, le 
tioxaprofene. ie suprofene. I'alminoprofene. I'acide 
5 tiaprofenique. le fluprofene et I'acide bucloxique. et 
leurs melanges; et dans laquelle ledit agent auto- 
bronzant est choisi parmi la dihydroxyacetone, les 
derives indoliques et leurs melanges. 

10 10. Composition selon la revendication 9, qui com- 
prend en outre une substance active ecran solaire. 
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